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DETAILED ACTION 



Priority 



Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 1 19(a)-(d). The certified copy has been filed in parent Application No. 2004- 
347049, filed on November 30, 2004. 



The information disclosure statement (IDS) submitted on 6/28/07 is being 
considered by the examiner. 



The following is a quotation of 35 U.S.C. § 103(a) that forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically taught or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to 
a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 



The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. § 103(a) are summarized as follows: 



Information Disclosure Statement 



Claim Rejections - 35 USC S 103 



1. 

2. 
3. 
4. 



Determining the scope and contents of the prior art. 

Ascertaining the differences between the prior art and the claims at issue. 

Resolving the level of ordinary skill in the pertinent art. 

Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 
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Claim 15 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Ueyanagi et al (US Patent 6,332,359 B1 ) in view of Susukida et al (US Patent 
6,407,764 B1 ), Bonin et al (US Patent 6,387,778 B1 ), and Ishii et al (US Patent 
5,919,713). 

a. Ueyanagi et al teaclies tine following in his reference: 

i. providing a sensor element having at least one sensitive region that 
is sensitive with respect to one of strain and compression (4:65-5:3; 
Figs. 11a, lib, 11c, 12, 13a, and 13b, item 300); 

ii. connecting a plurality of electrical structures to the sensor element 
(Figs. 1 1 a, 1 1 b, 1 1 c, 1 2, 1 3a, and 1 3b, item 304); 

iii. providing a substrate (Figs. 14a-14h, item 100); 

produc i ng on octivatob l o layer on top of a oacr i f i c i a l l ayer; 

V. producing the at least one sensitive region one of on and within the 
activatable layer (Figs. 14a-14h, 16a, 16b, and 16c, items 300, 403, 
and 100); 

vt^ producing th e sacr i f i c i a l l ay e r on e of on and w i th i n th e substrat e ; 

vii. producing the at least one sensitive region and at least a portion of 
the electrical structures one of on and within the activatable layer 
(Fig. 16c, items 300 and 106); 

viii. produc i ng a c i rcumf e r e ntial tr e nch that i s i nt e rrupt e d by at le ast on e 
conn e ct i ng po i nt connect i ng th e at le ast on e s e ns i t i v e r e g i on of th e 
s e nsor ele m e nt to a portion of th e act i vatab le l ay e r that lie s outs i d e 
th e c i rcumf e r e nt i al tr e nch, th e circumf e r e nt i a l tr e nch b ei ng 
produc e d around th e at le ast on e s e ns i t i v e r e g i on of th e s e nsor 

GlG IT IG n t' 

Ix. r e moving th e sacr i f i c i a l l ay e r; 

X. f i xat i ng th e at l e ast on e s e nsitiv e r e g i on by a ho l d i ng d e v i c e ; 
xi. ruptur i ng the at l east one connect i ng po i nts; 
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xii. perform i ng a transfer of th e s e nsor el em e nt, fixat e d by th e ho l d i ng 
dov i co; and 

xiii. conn e ct i ng th e s e nsor ele m e nt to a carr ie r . 

b. Ueyanagi et al does not expressly teach the following in his reference: 

h prov i ding a s e nsor ele m e nt hav i ng at le ast on e s e ns i t i v e r e g i on that 

i s s e ns i t i v e w i th r e sp e ct to on e of stra i n and compr e ss i on ('1:65 5:3; 
F i gs. 11a, 11b, 11c, 12, 13a, and 13b, i tem 300); 

\h conn e ct i ng a plurality of e l e ctr i cal structur e s to th e s e nsor ele m e nt 

(F i gs. 1 1 a, 1 1 b, 1 1 c, 1 2, 1 3a, and 1 3b, i t e m 30-1 ); 

m-. prov i d i ng a substrat e (F i gs. I'la - I'lh, it e m 100); 

iv. producing an activatable layer on top of a sacrificial layer; 

produc i ng th e at le ast on e s e ns i t i v e r e g i on on e of on and w i th i n th e 

act i vatab l o l ayor (F i gs. 1 ' la 1 ' lh, 16a, 16b, and 16c, i toms 300, ' 103, 
and 100); 

vi. producing the sacrificial layer one of on and within the substrate; 

m-. produc i ng th e at l e ast on e s e nsit i v e r e g i on and at le ast a port i on of 

tho o l octr i ca l structures one of on and w i th i n tho activatablo l ayor 
(F i g. 16c, i t e ms 300 and 106); 

viii. producing a circumferential trench that is interrupted by at least one 
connecting point connecting the at least one sensitive region of the 
sensor element to a portion of the activatable layer that lies outside 
the circumferential trench, the circumferential trench being 
produced around the at least one sensitive region of the sensor 
element; 

ix. removing the sacrificial layer; 

X. fixating the at least one sensitive region by a holding device; 

xi. rupturing the at least one connecting points; 

xii. performing a transfer of the sensor element, fixated by the holding 
device; and 
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xiii. connecting tine sensor element to a carrier. 

d. However, Susukida et al teaches the following in his reference: 

i. producing an activatable layer on top of a sacrificial layer (Figs. 
42a-42f, items 50, 53, 52a, and 52b; 21 :50-64); 

ii. producing the sacrificial layer one of on and within the substrate 
(Figs. 42a-42f, items 71 and 70; 21 :25-30); and 

ill. removing the sacrificial layer (23:35-56). 

• The advantage of utilizing an activation layer above a sacrificial layer is 
to eventually remove the sacrificial layer to easily remove a sensor 
element. 

• Thus, it would have been obvious to one having ordinary skill in the art 
at the time the Invention was made to modify: 

1 . an activation layer without a sacrificial layer below it as 
taught by Ueyanagi et al; with 

2. an activation layer with a sacrificial layer below it as taught 
by Susukida et al; 

to remove the sacrificial layer to easily remove a sensor element atop the 
activation layer. 

c. In addition, Bonin et al teaches the following in his reference: 

i. producing a circumferential trench that is interrupted by at least one 
connecting point connecting the at least one sensitive region of the 
sensor element to a portion of the activatable layer that lies outside 
the circumferential trench, the circumferential trench being 
produced around the at least one sensitive region of the sensor 
element (1 :66-2:10; Figures 7a and 7b, items 80, 82, and 90). 
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• The advantage of producing a trencli around a sensitive region is to 
eventually remove the electrical device comprising the sensitive region 
through a fabrication process and allow the electrical device to remain 
in place. 

• Thus, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to modify: 

1 . a sensor without a circumferential trench and a connecting 
point as taught by Ueyanagi et al; with 

2. a sensor with a circumferential trench and a connecting point 
as taught by Bonin et al; 

to eventually remove the electrical device comprising the sensitive region 

through a fabrication process and allow the electrical device to remain in 

place. 

d. Finally, Ishii et al teaches the following in his reference: 

i. fixating the at least one sensitive region by a holding device (3:34- 
44, "sticky medium"; 6:53-57); 

ii. rupturing the at least one connecting points (2:55-57; 3:34-38; 6:58- 
62); 

ill. performing a transfer of the sensor element, fixated by the holding 
device (3:4-12; 7:3-6); and 

iv. connecting the sensor element to a carrier (3:7-1 2; 7:3-6). 

e. The advantage of fixating the sensitive region, rupturing the connecting 
point, and connecting the sensitive region to a carrier is to secure, safely 
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transport, and deliver an electrical component to a desired location after it 
has been separated from a wafer. 



f. Thus, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify: 

1 . a process that does not expressly include the steps of 
fixating to the sensitive region, rupturing the connecting 
point, and connecting the sensitive region to a carrier as 
taught by Ueyanagi et al; with 

2. a process that does expressly include the steps of fixating to 
the sensitive region, rupturing the connecting point, and 
connecting the sensitive region to a carrier as taught by Ishii 
et al; 

to secure, safely transport, and deliver an electrical component to a 
desired location after it has been separated from a wafer. 



Regarding claim 16: 

a. In addition to the limitations taught by Ueyanagi et al as modified by 
Susukida et al, Benin et al, and Istiii et al as applied to claim 1 5, Ueyanagi 
et al further teaches the following in his reference: 

i. the component includes a strain gauge (4:65-5:3). 

b. The examiner notes that a strain gauge is considered a deformation 
sensor. 



Regarding claim 17: 
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a. In addition to tlie limitations taught by Ueyanagi et al as modified by 

Susukida et al, Bonin et al, and Ishii et al as applied to claim 1 5, Ueyanagi 

et a/ further teaches the following in his reference: 

i. the sacrificial layer includes a layer of silicon oxide (Figs. 25A-25D, 
item 601 ) provided on the substrate (item 600), the substrate 
includes silicon (item 600; 19:61-67), and the activation layer 
includes a layer of monocrystalline silicon (19:61-67). 

b. The examiner notes that "single crystal Si" mentioned in the reference is 
considered monocrystalline silicon. 



Regarding claim 18: 

a. In addition to the limitations taught by Ueyanagi et al as modified by 

Susukida etal, Bonin etal, and Ishii etal as applied to claim 15, Ueyanagi 

ef a/ further teaches the following in his reference: 

i. producing the at least one sensitive region as one of a strain gauge 
resistor (20:26-30; Fig. 25C, items 601, 603, 613a, 613b, 613c, and 
61 3d) in a region of a top side of a surface of the activatable region, 
the at least one sensitive region having a thickness of 5 
micrometers thickness (19:61-67). 



Regarding claim 19: 

a. In addition to the limitations taught by Ueyanagi et al as modified by 

Susukida et al, Bonin et al, and Ishii et al as applied to claim 1 5, Ueyanagi 

et a/ further teaches the following in his reference: 

i. producing the at least one sensitive region by regional doping of the 
activatable layer, the regional doping including one of ion 
implantation and in-diffusion of foreign atoms (20:26-30). 
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Regarding claim 20: 

a. In addition to the limitations taught by Ueyanagi et al as modified by 

Susukida et al, Bonin et al, and Ishii et al as applied to claim 15, Ueyanagi 

et a/ further teaches the following in his reference: 

i. producing a contact region (Figs. 16C and 19, depicted as square 
terminal pads) in a vicinity of the at least one sensitive region, the 
contact region including a superficial metal coating by which the at 
the least one sensitive region is electrically contactable. 

b. The examiner notes that terminal pads are known in the art to have a 
metal coating to facilitate electrical conduction. 

Regarding claim 21: 

a. In addition to the limitations taught by Ueyanagi et al as modified by 
Susukida et al, Bonin et al, and Ishii et al as applied to claim 1 5, Bonin et 
a/ further teaches the following in his reference: 

i. forming the at least one connecting point as a setpoint rupture joint 
(Figs. 7a and 7b, item 80); and 

ii. adjusting a mechanical stability of the at least one connecting point 
corresponding to the setpoint rupture joint via a form of the at least 
one connecting point in a plan view (Figs. 7a and 7b, items 80, 82, 
and 90). 

b. The advantage of forming and adjusting the one connecting point is to 
maintain contact with the sensitive region and control when the sensitive 
region separates from the wafer. 
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c. Thus, it would liave been obvious to one liaving ordinary skill in the art at 
the time the invention was made to replace: 

1 . a process that does not expressly include the steps of 
forming at least one connecting point and adjusting the 
mechanical stability of the connecting point as taught by 
Ueyanagi et al as modified by Susukida et al, Bonin et al, 
and Ishii et al as applied to claim 1 5; with 

2. a process that does include the steps of forming at least one 
connecting point and adjusting the mechanical stability of the 
connecting point as taught by Bonin et al. 

to maintain contact with the sensitive region and control when the 

sensitive region separates from the wafer. 



Regarding claim 22: 

a. In addition to the limitations taught by Ueyanagi et al as modified by 
Susukida et al, Bonin et al, and Ishii et al as applied to claim 15, Bonin et 
a/ further teaches the following in his reference: 

i. producing a circumferential trench in a trench process that includes 
an anisotropic plasma etching process (4:21-26), in such a way that 
the circumferential trench reaches from a surface of the activatable 
layer down to the sacrificial layer in depth . 

b. The advantage of producing a circumferential trench by anisotropic 
plasma etching is to remove material through a well known process. 

c. Thus, it would have been obvious to one having ordinary skill in the art at 

the time the invention was made to replace: 

1 . a material removal process that does not expressly teach 
producing a circumferential trench through anisotropic 
plasma etching as taught by Ueyanagi et al as modified by 
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Susukida et al, Bonin et al, and Ishii et al as applied to claim 
15; with 

2. a material removal process that does not expressly teach 
producing a circumferential trench through anisotropic 
plasma etching as taught by Bonin et al; 

to remove material through a well known process. 



Regarding claim 23: 

a. In addition to the limitations taught by Ueyanagi et al as modified by 
Susukida et al, Bonin et al, and Isliii et al as applied to claim 1 5, Ueyanagi 
et al, Susukida et al, and Bonin et a/ further teach the following in their 
references: 

i. following the production of the circumferential trench, removing the 
sacrificial layer below the sensor element by etching {Susukida et 
al, 23:36-40) i nc l ud i ng vapor - phas e e tch i ng w i th HF vapor in such a 
way that the sensor element is held above a cavity {Ueyanagi et al, 
Figs. 22-23, items 603 and 602) in a self-supporting manner by the 
at least one connecting point {Bonin et al. Figs. 7a and 7b, items 80 
and 90). 

b. The advantage of removing the sacrificial layer below the sensor element 
whereby the sensor element is held above the cavity is to easily remove 
the sensor element when desired. 

c. Thus, it would have been obvious to one having ordinary skill in the art at 

the time the invention was made to replace: 

1 . a process that does not expressly teach removing a 

sacrificial layer as taught by Ueyanagi et al as modified by 
Susukida et al, Bonin et al, and Istiii et al as applied to claim 
15; with 
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2. a process that does teach removing a sacrificial layer as 
taught by Ueyanagi et al, Susukida et al, and Bonin et al; 

to easily remove the sensor element when desired. 



d. The examiner also notes that although Susukida et al does not expressly 
teach utilizing vapor phase etching with HF vapor, it does teach utilizing 
an etching process. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to use vapor phase 
etching with HF vapor. Since the examiner takes Official Notice of the 
equivalence of etching and vapor phase etching with HF vapor for their 
use in producing semiconductor wafer chips, then either of these known 
equivalents would be within the level of ordinary skill in the art at the time 
the invention was made. 

Regarding claim 24: 

a. In addition to the limitations taught by Ueyanagi et al as modified by 

Susukida et al, Bonin et al, and Istiii et al as applied to claim 1 5, Ueyanagi 

et al further teaches the following in his reference: 

i. producing the at least one sensitive region with a plurality of strain 
gauge resistors (20:26-30; Fig. 25C, items 601, 603, 613a, 613b, 
613c, and 613d), the plurality of strain gauge resistors being 
interconnected via the plurality of electrical structures (Fig. 6) to 
form one of a Wheatstone bridge circuit and a half-bridge of a 
Wheatsone bridge circuit (1 :34-36; Figs. 1 A and 1 B, items 4a, 4b, 
and 4c; Figs. 2A and 9). 



Regarding claim 25: 
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a. In addition to tlie limitations taught by Ueyanagi et al as modified by 

Susukida et al, Bonin et al, and Ishii et al as applied to claim 1 5, Ueyanagi 

et a/ further teaches the following in his reference: 

i. producing contact surfaces on one of the activatable layer and the 
at least one sensitive region (Figs. 16C and 19, item 106, square 
terminal pads). 



Regarding claim 28: 

a. In addition to the limitations taught by Ueyanagi et al as modified by 

Susukida et al, Bonin et al, and Ishii et al as applied to claim 1 5, Ueyanagi 

et a/ further teaches the following in his reference: 

i. a plurality of sensor elements is produced simultaneously on the 
substrate, and the sensor elements are fixated by the holding 
device individually one after another (3:34-44, "sticl<y medium"; 
6:53-57), transferred (3:4-12; 7:3-6) after rupturing of the at least 
one connecting point (2:55-57; 3:34-38; 6:58-62), and connected to 
the carrier (3:7-12; 7:3-6). 



Regarding claim 29: 

a. In addition to the limitations taught by Ueyanagi et al as modified by 

Susukida et al, Bonin et al, and Ishii et al as applied to claim 1 5, Ueyanagi 

et a/ further teaches the following in his reference: 

i. the ruptured sensor elements are adjusted relative to the carrier 
individually assigned thereto and are mounted thereon, in a 
continuous operation (3:4-12; 7:3-6; 3:7-12; 7:3-6). 



Claim 27 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Ueyanagi et al (US Patent 6,332,359 B1 ) as modified by Susukida et al (US Patent 
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6,407,764 B1), Bonin et al {\JS Patent 6,387,778 B1), and Ishii et al {\JS Patent 
5,91 9,71 3) as applied to claim 1 5 in further view of Kim et al (US Patent 5,296,741 ). 

a. Ueyanagi et al as modified by Susukida et al, Bonin et al, and Isliii et al as 
applied to claim 15 do not expressly teach the following in their 
references: 

i. joining the sensor element to the carrier at least partially via one of 
a membrane region and a deformation region of the carrier, the 
carrier including a steel substrate. 

b. However, Kim et al teaches the following in his reference: 

i. joining the sensor element to the carrier at least partially via one of 
a membrane region and a deformation region of the carrier, the 
carrier including a steel substrate (Figs. 3-6B). 

c. The examiner notes that even though Kim et al does not expressly teach a 
carrier made of a steel substrate, a steel substrate is well known in the art. 
Thus, It would have been obvious to one having ordinary skill In the art at 
the time the invention was made to utilize a steel substrate, since It has 
been held to be within the general skill of a worker in the art to select a 
known material on this basis of its suitability for the intended use as a 
matter of obvious design choice. 



d. 



The advantage of joining the sensor element to the carrier via a 
membrane region or a deformation region is that those two locations are 
easy to grasp because they contain the most area of the chip. 
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e. Thus, it would liave been obvious to one liaving ordinary skill in the art at 
the time the invention was made to modify: 

1 . a process that does not expressly include joining the sensor 
element to the chip in the manner specified; with 

2. a process that does include joining the sensor element to the 
carrier via a membrane region or a deformation region as 
taught by Kim et al; 

to easily grasp an area of the chip with the most available space. 



Claim 26 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Ueyanagi et al (US Patent 6,332,359 B1 ) as modified by Susukida et al (US Patent 
6,407,764 B1 ), Bonin et al (US Patent 6,387,778 B1 ), and Ishii et al (US Patent 
5,91 9,71 3) as applied to claim 1 5 in further view of Kim et al (US Patent 5,296,741 ) and 
Lin et al (US Patent 6,341 ,769). 

a. Ueyanagi et al as modified by Susukida et al, Bonin et al, and Istiii et al as 
applied to claim 15 do not expressly teach the following in their 
references: 

i. rupturing of the at least one connecting point is implemented with 
the aid of a vacuum qripper that grabs the sensor element to be 
detached, and wherein the substrate is fixated during the rupturing 
bv a holding device corresponding to an electrostatic clamping 
device . 

b. However, Kim et al and Lin et al further teach the following in their 
references: 

i. rupturing of the at least one connecting point is implemented with 
the aid of a vacuum gripper {Kim et al, 1 :29-32) that grabs the 
sensor element to be detached, and wherein the substrate is 



Application/Control Number: 10/527,183 
Art Unit: 4155 



Page 16 



fixated during tlie rupturing by a liolding device corresponding to an 
electrostatic clamping device {Lin et al, 1 :4-7; 1 :14-23). 



The advantage of utilizing a vacuum gripper and a clamping device is to 
effectively hold both the chip and the wafer during rupturing. 



e. Thus, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify: 

1 . a rupturing process that does not expressly include utilizing 
a vacuum gripper and a clamping device; with 

2. a rupturing process that does include utilizing a vacuum 
gripper and a clamping device as taught by Kim et al and Lin 
etal; 

to effectively hold both the chip and the wafer during rupturing. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David P. Angwin whose telephone number is 703-270- 
3735. The examiner can normally be reached on 7:30 AM - 5 PM (M-F). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Victor Batson can be reached on 703-272-6987. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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